Phenylcyclohexanes ■ 
and a liquid-crystalline medium 
The invention relates to novel phenylcyclohexanes 
Df ^the formula I 



I 



Y 



% C-(CH z ) f -0 A ^" X 



Q 2 



Z 



"in which n is 0 to 7 , Q 1 and Q 2 are H, or one of these 
radicals is alternatively CH 3 , r is 0, 1, 2, 3, 4 or 5, A 
is trans- 1 , 4 -eye lohexylene , 1,4 -pheny lene , 3 - f luoro- 1 , 4 - 
phenylene..or. a single bond, X is F, CI, -CF 3 , -CN, -OCF ? 
e r ' A; ^6tiiF 2 ; and Y and Z are each, -independently • of-one- 
a not 'her: / H or F, with the proviso that, in the case where 
A is a single bond, Q 1 = Q 2 = H and simultaneously X = CN, 
Y and/or Z are F. 

EP-A 0 122 389 discloses similar compounds, for 
example of the formula A 



H 

H 



c-(hXo>-cn 



However, these compounds do not satisfy all the demands, 
in particular with respect to (long-term) stability, for 
example for use in displays having an active matrix. 

German Of f enlegungsschrif t 29 07 332 discloses 
similar compounds of the formula 



These nematogenic compounds are preeminently suitable for 
improving the low-temperature behavior of nematic 
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mixtures, but, on the other hand, have relatively high 
values for the vapor pressure at small values of n. 

EP-A 0 280 902 discloses similar compounds of the 

formula 

CnH 2 n+l- <T>~CH 2 CH 2 - <H^- (o) -A 

^ F 

in which A is F, CI, Br, H or CN . Although these com- 
pounds have low values for the vapor pressure, they have, 
on the other hand, clearly smectogenic properties. There 
is thus a demand for highly nematogenic -compounds • having 
low values for the vapor pressure. . 

In particular in displays, of ..the supertwist type 
(STN) having twist angles significantly greater than 220° 
or in displays* . hayimg_:. : a^ 

employed hitherto have disadvantages^. - / 

Like similar compounds known, for example, from 
German Of f enlegungsschrif ten 26 36 684 and 29 07 332, 
these compounds of the formula I can be used as com- 
ponents 1 of liquid-crystalline media, in particular for 
displays based on the principle of the twisted cell. 

All the substances employed hitherto for this 
purpose have certain disadvantages, for example exces- 
sively high melting points, excessively low clear points, 
excessively low stability to the action of heat, flight or 
electrical fields, excessively low electrical resistance, 
excessively high temperature dependence of the threshold 
voltage, and unfavorable dielectric and/or elastic 
properties. The invention had the object of finding novel 
liquid-crystalline compounds which are suitable as 
components of liquid-crystalline media, in particular for 
nematic media having a positive dielectric anisotropy, 
and which do not have the disadvantages of the known 
compounds, or only do so to a lesser extent. This object 

has been achieved by the provision of the novel compounds 

i 

of the formula I. 

It has been found that the compounds of the 
formula I are preeminently suitable as components of 



# 
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liquid-crystalline media. In particular, they can be used 
to obtain liquid-crystalline media having broad nematic 
ranges, excellent nematogeneity down to low temperatures, 
excellent chemical stability, pronounced e j_ with a 
positive dielectric anisotropy, low temperature depend- 
ence of the threshold voltage and/or low optical 
anisotropy. In addition, the novel compounds have good 
solubility for other components of media of this type and 
a high positive dielectric anisotropy with, at the same 
time, favorable viscosity and , -.excellent . "elastic pro- 
perties - The compounds of the formula I facilitate both 
STN displays having a very steep electrooptical charac- 
teristic line and displays having* an active matrix with 
excellent. -long^tepxi-Stabi^ . 

In the "pure Estate, : €1^ - compounds; of the formula 
,1 ^ar;e:;;c:ol ; o^ ,^s?ph^ej 
ih^ -*a:^temperature-: : range; ,;which. . is;^f ayorably located -fp^ 
electrooptical use. 

The invention thus relates ' to the compounds of 
the formula I and to the use of the compounds of the 
formula I as components of liquid-crystalline media, to 
liquid-crystalTine. media containing ;at ieast one compound 
of the formula. I, and to; electrpoptical displays which 
contain media of this type r ^ : • 

Above and below, n, Q 1 , Q 2 , r, A,- X, Y and Z are 
as defined above, unless expressly stated otherwise. 

In the compounds of the formula I, the alkyl 
groups C n H 2n+1 are preferably straight-chain. Accordingly, 
Cn H 2n+i is preferably methyl, ethyl, n-propyl, n-butyl, n- 
pentyl, n-hexyl, n-heptyl or likewise preferably H . n is 
preferably 0 , 1 , 2 , 3 , 4 or 5 . 

Compounds of the formula I having branched alkyl 
groups may occasionally be of importance due to better 
solubility in the customary liquid-crystalline base 
materials, but in particular as chiral dopes if they are 
optically active. Branched groups of this type generally 
contain not more than one chain branch. Preferred 
branched alkyl radicals are isopropyl , 2 -butyl (= 1- 
methylpropyl) , isobutyl (= 2 -met hy lpropy 1 ) , 
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2-methylbutyl, isopentyl (= 3-methylbutyl ) , 2-methylpen- 
tyl, 3-methylpentyl, 2-heptyl (= 1-methylhexyl ) , 2-octyl 
(= l-methylheptyl) and 2-ethylhexyl . 

Y F 
The radical -^o^-X is preferably -<Jj))>-X. -{o^-X 



or ;\0/- X 



X is preferably F , Cl, -CF 3 , OCHF 2 or -OCF 3 . X is 
furthermore preferably ' CNy in particular - if : simul- 
taneously Z = F and- Y r = F or";H/ in- particular Y = F . ■ Very 
particular pref erence'" ts gi^en to compounds where X ■= GF 3 y 

-OCF3 or -OCKF 2 . ; ; ' ; . ... 

. ,, .. .. ' r -is pr e f e.rab ly :1 , .2 or. 3. or furthermore, prefer- .. 
- a biv- 0 . • A is: ; p^reffer^ly^^^^s^gie ..bond and'-iurthgr^rf; 

c-as^ v; wher^ or ' 3 , r Z -^H^^^^FvIbr- 

Cl. and simultaneously Y = F or H, A is preferably a 
single bond, 1 , 4-phenylene or 3-f luoro-1 , 4-phenylene . 

In addition, the compounds of the formula I are 
prepared by methods;, .known -.per ; .s.e, as described ; in_the 
•■literature - • ( for ^example- dnyt^ ' works , |uch; as_ 

liouben-Weyl , Methoden -dte/Organis^hen Chemie [Methods of 
Organic Chemistry]", Georg-Thleme-Ver lag , Stuttgart), to 
be precise under reaction conditions which are known and 
suitable for ' the reactions mentioned . Use may: also be 
made here of variants which are known per se, but are not 
described in greater detail. 

If desired, the starting materials can also be 
formed in situ, by not isolating them from the reaction 
mixture but instead immediately reacting them further to 
form the compounds of the formula I. 

Preferably, an aldehyde of the formula II 




X-(OKH)- (CH 2 ) r -CHO 



II 
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01. 

o 



ill 



in which X, Y and Z are as defined above, is converted 
into compounds of the formula I by the Wittig method 
using an appropriate phosphonium salt. 

Some of the starting materials and the reactive 
derivatives thereof are known, and some can be prepared 
without difficulty from compounds known from the litera- 
ture by standard . methods of organic chemistry. For 
example, the precursors of the formula II which are 
suitable for: the isynthesis. can be obtained by -the follow- 
ing, synthetic • scheme : - " • ™: • -: v* ; ^ 




1 3. rooc-<(^)=o 



rooc 




i i: h 2 o 

i 2..H 2 /Pd/C 



ROOC 




Y 

0>X 



/ 
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7 - 



10 



The Grignard compound obtained from the cor- 
responding bromo benzene derivative is reacted with 
chlprotrialkyl orthotitanate or -zirconate by the method 
of WO 87/05599 to give the tertiary cyclohexanol. Eli-rui- 
nation of water, hydrogenation of the double bond and 
isomerization give the trans-cyclohexanecarboxylate by 
customary methods . From the latter, the suitable precur- 
sors of the formula II are obtained by customary standard 
methods - 

- A possible synthesis of compounds where A = 
traris-1 , 4-cyclohexylehe- or *~r> 4-phenylehe is given in the 
following - scheme: - - . ~ 



ru 

Q 



,hq-<- o .m o >-coohv. r ; '-^i X ^fe 





-C00H 



0=' 




Et : 0H 



-COOH 

N — J -H 2 0 




-Ti(QC 3 H 7 ) 3 



2. -H 2 0 



C0OC 2 H 5 



1. H 2 /Pd 



2. OH© 



HOCC 



1 . Chlorani 1 
2. OH© 



Y 



15 



Homologization of the cyclohexanecarboxylic acids 
or the corresponding aldehydes gives the compounds 
according to the invention completely analogously to the 
synthesis schemes given above. 



The compounds of the formula I where A = 3- 
f luoro-1 , 4-phenylene are increased [sic] entirely analo- 
gously to the first synthesis scheme (preparation of 
compounds where A = a single bond) by using 




in place of the bromobenzene derivative. The bromobi- 
phenyl compound ( .;'c;ari^ be prepared in a manner known per se 
by coupling ;?.%ea'ctib"n : s-f catalyzed by transition metals 
( E . Poetsch /• 'Kohtakte* -( Darmstadt ) 19 8 8 ( 2 ) , p . 15 ) . 

It; Is ;obvipus%vtQ i; a • person skilled in the art that 
.the abovementio^^ methods can also be modified, 

in/ 'that;-, .jftie/ ^^^ )MW^^0Mscxxb^d are carried out using/ 
: p rec vir s o^iAMji a 1 X is .. rep 1 ace.d; - Jbyw^^ougi ; 
which - eao^ X . For example/^eth^?^ 

cleavage of alkoxy compounds gives the corresponding 
phenols, from which the OCF 3 and OCF 2 H compounds can be 
prepared by routine methods by reaction with CC1 A /HF or 
CClF 2 H/NaOH . .The corresponding benzoic acids can be used 
. to .prepare t he /nitr iles r ^o,r ..the CF 3 compounds by treatment 

with sf 4 V • • . ; / . ; ;: : J J. ,;: . * : 

However'; ;'Jat^tyfteft proves advantageous to react a 
phosphonium salt 6f-™the : -i-o-rmula -III 



©XPh 3 P®-(CH : 




III 



with an appropriate aldehyde by the Wittig method. The 
compounds of the formula III are obtained from the above- 
described cyclohexylmethyl alcohols by the following 
scheme : 






- 9 - 

Y PPh^ r—, r-< Y 



I-CH 2 -<^^Ah(^)-X 1* I®Ph 3 Pe-CH 2 -<^^A-<^y-X 



Homologization gives the corresponding higher 
phosphonium salts: 

Y 

r — <( Y CH 2 <COOEt) 2 EtCOC / C 

TsO-CH 2 -i^A< 0 Yx ► >^ A \ ° > X 

> / - -\47 NaOEt EtOOC^ ^ M— / 



Y 

Hydroxys is v: '- ■- ' ^ LiAlH 4 /~TC v 

^ - - . > H0Cffl 2 -CH 2 -CH 2 -<^^A^0^X 

DecarbonYration . . Z 

"■^^^^^^^^^^^Y .one carbon atom is best carried 



diethylene z 
glycol 

LiAlH 4 „ /Vy, 




'Th"'"the : case of base-sensitive nitriles, the 
conversion to the alcohol is best carried out by rreducing 
the nitrile to the aldehyde using DIBAH and subsequently 
to the alcohol using LiAlH*. 



Y l. DIBAH ' — ^ X 

. , " ~ A-< 0 )-Y 

2. H-,0 




LiAlH 4 r—( X 
■. . H 0-CH 2 -CH 2 -^\'7-A-< 0 >-Y. 




The corresponding iodides are obtained from 
alcohols via the tosylates by the Finkelstein method; 
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iodides are then converted into the corresponding phos- 
phonium salts by boiling in acetonitrile containing PPh 3 . 

The ylides derived from these phosphonium salts 
(and prepared by treatment with n-BuLi in hexane at -7 0 °C 
with exclusion of oxygen) react with aldehydes to give 
cis-olefins. These cis-olefins are then isomerized by the 
phosphorus-betaine method of E . Vedejs and P.C. Fuchs 
(JACS 95 822 (1973)) to give the trans-olef ins • 

•In the case where Q 2 = CH 3/ n is preferably 0. To 
synthesize* these preferred compounds, a carboxylic acid 
■■''o-f^tyhe^^^l'oriiiula II' is preferably reacted with 2 equiva-* 
"iMt^of MeLi- to give III'/ from which a compound of the 



: • • " f oifmul a. v I - according to Vthe invention is obtained by the 




Z 



1 CH 3 P®Ph3© 
BuLi 




CH 2 =CHCH 3 - (CH 2 ) a '(^y-A'(^\x 



Some of the starting materials of the formula II' 
and the reactive derivatives thereof are known, and some 
can be prepared without difficulties from compounds known 
from the literature by standard methods of organic 
chemistry. For example, carboxylic acids of the formula 



II"' can be obtained by the following synthetic schemes: 
Scheme 1; 
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Scheme 2 : 



r 




HO 



Ox 



-0-0- 



H 2 /Rh-C 



COOH 



HQ-<^ ^-<^ ^-COOH 




1. H 2 /Pd 



2. 0H e 



1. Chloranil 



HOOC-Q-Q-0-X 



HOOC 




The carboxylic acids mentioned can be converted 
into the higher homologs (r = 1-5) by customary homologi- 
zation reactions. 

In the case where Q 1 = CH 3 , n is preferably 1. To 
synthesize these preferred compounds, a phosphonium salt 
of the formula II" is preferably reacted with acetone by 
the Wittig method in the presence of a base (for example 
BuLi) to give a compound according to the invention- 
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£3 
61 



?"1 



Y 

/ 



Some of the starting materials of the formula II" are 
known, and some can be prepared without difficulties from 
compounds known from the literature by standard methods 
of organic chemistry. For example, precursors of the 
compounds: of the formula II" can. be obtained by the 
following synthetic schemesr-- \, ; ^uv , v ... v ; _ • / 
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The carboxylic acids mentioned can be converted, 
if desired, into the higher homo logs (r = 1 to 5) by 
cus-tomary homologization reactions. 

After reduction of the carboxylic acids obtained 
into the corresponding alcohols and conversion into the 
bromides or iodides, the phoshonium [sic] salts of the 
formula II" are obtained therefrom by routine methods. 

The liquid-crystalline media according to the 
invention preferably contain 2 to 4 0, in particular 4 to 
30, components as further constituents ; besides one or 
more' compounds according to the-' invention.. - .These media 
very particularly preferably contort' *7"-to 25 components 
. besides one or more compounds according, tcp.the invention - 
-These; -^air^her ^constituents arevp^i^afe^^selected from 

- nematic or ■ i nematogenic ( monptropic, -^;^r,, , isotropic ) 
^s ; u$k^ lasses of 

ben " 

zoates, phenyl or cyclohexyl esters of cyclohexanecar- 
boxylic acid, phenyl or cyclohexyl esters of cyclohexyl- 
benzoic acid, phenyl or cyclohexyl esters of cyclohexyl- 

cyclphexanecarbpxylic ac id eye 1 ohexy lph^ny 1 esters of 

• benzoic— -acid, . of cyclohexanecarbp:^ of 

- cyclohexylcyc.lqhexanecarboxylic acid , : . phenyl eye lphe xa ne s , 
cyciohexylbiphenyls , phenylcyclohexylcyclohexanes , 
cyclohexylcyclohexanes , cyclohexylcyclohexenes , cyclo- 
hexylcyclohexylcyclohexenes , 1 , 4-bis-cyclohexylben-zenes , 
4 , 4 ' -bis -cyciohexylbiphenyls, phenyl- or cyclohexyl- 
pyrimidines, phenyl- or cyclohexylpyridines , phenyl- or 
cyclohexyldioxanes, phenyl- or cyclohexyl-1 , 3-dithianes , 
1 , 2-diphenylethanes , 1 , 2-dicyclohexylethanes , 1-phenyl- 
2-cyclohexylethanes , 1 -cyclohexyl- 2- ( 4-phenylcyclohexyl ) - 
ethanes , l-cyclohexyl-2-biphenylylethanes , l-phenyl-2- 
cyclohexylphenylethanes and tolans . The 1 , 4-phenylene 
groups in these compounds may also be fluorinated. 

The most important compounds suitable as further 
constituents of media according to the invention can be 
characterized by the formulae 1, 2, 3, 4 and 5: 

R'-L-E-R" 1 / 



I R' -L-OOC-E-R" 

R' -L-CH 2 CH 2 -E-R* 
[ R'-L-CC-E-R" 



^ : 

- In the formulae 1, 2,. 3, 4 and_5.,JL and E , — wttiG-h™ 

jnay^.e^denticai-<-<^^ are ia.each isifea^ indepen- 

dently of - *o"nV'lLn^IT&3^ / . a bivalent radical Saeenr^-he-group- 
^e-rwed—bY -Phe-, -Cyc-, -Phe-Phe-, -Phe-Cyc-- , -Cyc-Cyc-, 
-Pyr^ / - -Dio-, -G-Phe"^ ^-andr^'-G-Cyc- ^nd"/ their mirror" 
linages, where Phe i^-un^u^ or fluorine-sub- 

stituted 1, 4 -phenyleloe-; "tycls trans - 1 , 4 - eye lohexylene or 
~l,4-Gyclohexenylene , vuEy-r;* ;^s-\?;pyrimidine-2 , 5-diyl or 
.^pyi^idi^^ / 5-diyl and G is 

2 fftrans - 1 , 4 -cy<fl-G.h^x^^ pyrimidine -2, 5-diyl, 

^y^d:irie-2^5 : •• ^'-^■■'^ 

Otie'"of • t'h^^^i^^ is * pref erably Cyc >r 

Phe or Pyr. E is preferably Cyc, Phe or Phe-Cyc . The 
media according to the invention preferably contain one 
or more components selected from the compounds of the 
formulae I, 2 , 3 , ..A - and--5 -inv- which L and E are selected 
j^roro - tte- group .:comp^^a^iGye^ c iiie :^and . Pyr and simul- 
taneously one:, or- <-md-rfe -P6§i^©1^fttsr- selected from the 
Compounds of the formulae^ £¥*2"/ ~3 / * 4- and 5 in which one 
of -the radicals Li "ahdY' E- ~i3^"" selected from the group 
comprising Cyc, Phe and Pyr and the other radical is 
selected from the group comprising -Phe-Phe- , -Phe-Cyc-, 
-Cyc-Cyc-, -G-Phe- and -G-Cyc-, and optionally one or 
more components selected from the compounds of the 
formulae 1, 2, 3, 4 and 5 in which the radicals. L and E 
are selected from "the group comprising -Phe-Cyc-, 
-Cyc-Cyc-, -G-Phe- and -G-Cyc-. 

In the compounds of the siib formulae la, ^2a, 3a, 

4a and 5a, ? R' and R" are Art each ^ger independently -&$r 
orLe—^no^t-he-r-r al]cyl, alkenyl , alkoxy, alkenyloxy_„ or . 
alkanoyloxy having up to 8 carbon atoms j In most of these 
compounds, R' and R" are different from one another, one 
of these radicals usually being alkyl or alkenyl* In the 
compounds of the subfonnulae lb, 2b, 3b, 4b and 5b, R" 




m 
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is -CN, -CF 3/ -OCF 3 , -OCHF 2/ F, CI or -NCS ; in this case, 
R has the meaning given for the compounds of the sub- 
formulae la to 5a and is preferably alkyl or alkenyl. R M 
is preferably selected from the group comprising -F, CI, 
5 -CF 3 , -OCHF 2 and -OCF 3 . However, other variants of the 

proposed substituents in the compounds of the formulae 1, 
2, 3, 4 and 5 are conunon. Many such substances or alter- 
natively mixtures thereof are commercially available. All 
these substances can - be: .obtained by methods which are 
10 known from the ^literature- r or analogously thereto. 

Besides* ■■pomponents -f rom' the group comprising the 
. compounds la, • ^ay^^y ^;4a -and . 5a (Group 1), the media 
..'..^..■■.•according t ;tQ c . th^r^ny:gnt'iqn ; _ preferably also contain 
:tJEL. -i^srvr^j\ s-<? omponents rom^t^ . the compounds lb , 

/J'.q v 1 5 L< : ~ -2b./ 3 1>., Al^^d^^f^idMi^P^ m ,"2 ; whose proportions are 

-• - - - - 0 . 

^Sr:r t?v : * Group,.- 1" : % ^c^^^^^m^P^Mm lar • 3 0 to .90%; Group ;2^ -10 
jfj to 80%, in particular 10 to 50%, 

S! the sum of the proportions of the compounds according to 

C;. 20 the invention and of the compounds from Groups 1 and 2 

... adding, up to. IJlQjk \, ^> 

V- s- - \^ - :-l:C^r-- -^a < ->v\ / : - • . The,. :: mg<^4§^#§ the., invention preferably 

..o; %-Q>^|^cp.^;tain . 1 , .to>^40;%^ 5 to 30%, of 

. compounds • according" itq^^ Further preferred 

25 -media are. those^which- contain .more, than 40%, in parti- 

. cular 45 to 90%, of compounds according to the invention. 
The. media preferably contain three, four or five com- 
pounds according to the- invention. 

The media according to the invention are prepared 
30 in a manner which is customary per se. In general, the 

components are dissolved in one another, expediently at 
elevated temperature. By means of suitable additives, the 
liquid-crystalline phases can be modified in accordance 
with the invention in a manner such that they can be used 
35 in all types of liquid-crystal display elements which 

have hitherto been disclosed. 

Additives of this type are known to those skilled 
in the art and are described in detail in the literature 
(H. Kelker/R. Hatz, Handbook of Liquid Crystals, Verlag 



Chemie, Weinheim, 1980). For example, pleochroic dyes can 
be added for the production of colored guest-host sys- 
tems, or substances can be added to modify the dielectric 
anisotropy, the viscosity and/or the orientation of the 
nematic phases. 

. In particular, the media according to the inven- 
tion are: -suitable- for use in MLC displays . 

The examples below are intended to illustrate the 
invention --without . representing a limitation. mp. = 
meltihg;-ppint->< ,-cp . : - = clear point. Above and below, 
percentagesc-.ape- 1 percent by weight; all temperatures are 
indicated-- An- degrees Celsius . "Customary work-up " means 
tha:t :. ^^^;^;4s;::;.. added r the mixture is extracted with 
methy^^^ . the organic ...phase . .is separated 

.qf and the. product is purified 

chromatography^;.;.;^: ; . 

meanings : 

C: crystalline-solid state, S: smectic phase (the index 
characterizes the phase type), N: nematic state, Ch: 
cholesteric..phas s e 7 I: isotropic phase. The number between 
tw<%&as^ the . conversion temperature in 

dejgree;SV-£ v'. : . 

DASTv v^.;; A^^^7^Die ; thylaminosulf ur trif luoride 

DCC- .:V'.v> ^-Dicyclohexylcarbodiimide 

DDQ . Dichlorodicyanobenzoquinone 

DIBALH Diisobutylaluminum hydride 

DMSO Dimethyl sulfoxide 

POT Potassium tertiary-butanolate 

THF Tetrahydrof uran 

pTSOH p-Toluenesulf onic acid 

Example 1 

One equivalent of potassium t-butylate is added 
to a mixture of trans-4- ( 3 , 4-dif luorophenyl ) cyclohexane- 
carbaldehyde and propyl triphenylphosphonium bromide in n- 
butanol, and the mixture is^ subjected to customary work- 
up, to give 4-trans-4- ( 1-butenyl ) cyclohexyl-1 , 2-dif luoro- 
benzene . 
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Example 2 

A mixture of 2-trans-4- (p-trif luoromethoxy- 
phejiyl)cyclohexylethyltriphenylphosphonium iodide and 
propanal in hexane is treated with butyl lithium , and the 
mixture is subjected to customary work-up. The 4-trans- 
4- (cis-2-pentenyl ) eye lohexyltr i f luoromethoxybenzene 
obtained is epoxidized using m-chloroperbenzoic acid. 
4 .15 ml of a 1.15 M solution of lithium diphenylphosphide 
in THF v "are added at 25 °C to a solution of the epoxide 
dbtarned - (0.005 mol) in 15 ml of THF with extremely 
^ri£® =; S&Iuslon of atmospheric oxygen-. 

^^.^•^g ea . rance of the red color of the phosphide 
is^awai^edv ^-arid 1.5 equivalents of . freshly distilled 

•iii^«!id^:are ■ then added, - to.. . the reaction mixture 
rf^^w:i^|at;_25. 0 C) . After 2 hours/ the mixture is sub- 

'^P^M^^i^eb'us--w6rk^up... The "•organic, phase is separated^ 
^^^mMm^^^du:qU i ~s±lica'.^e^ • -andv' subsequently •• evar 
porated. The residue is purified by chromatography and 
crystallization, to give 4-trans-4- ( trans-2-pentenyl ) - 
cyclohexyltr if luoromethoxybenzene . 

Examples. ; .3 ..to. 146 . 
^'i^ltfS^eSifotlowing- -compounds of ..the -formula I are 
^S£ained^analogous ly to Example 1 or 2 from the 
' cdrres ipo nd i rig ' -a 1 de hy de s : . 
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"' ( 23) 
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X Z in the ortho-position* t : o^x ' r -'^K 
Example 147: ^ 4 

Reaction of methyl ; ' ^ |%Dans-4-( p-f luorophenyl ) - 
cyc'lohexyl] propyl ketone-^w^^ iodide 
and' butyl lithium; by tiie^W&^^ • with customary 

•Wb.rk-.up7 anc * : 'pu±±d^i'e-afe^^ give s trans - 

T-p-f luorophenyl -4-^^^ 
Examples 148 to 249: 

The following compounds (n = 0, Q 1 = H, Q 2 = CH 3 ) 
are obtained analogously to Example 1 from the corres- 
ponding aldehydes ; : . 
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Example 250 : 

Reaction of 2-trans-4-( p-f luorophenyl ) cyclo- 
hexyl ]ethylphosphonium [sic] iodide with acetone and 
butyllithium by the Wittig method with customairy work-up 
and purification by chromatography gives trans- 1-p- 
f luorophenyl -4- ( 4-methylpenten-3-yl ) cyclohexane . 
Examples 251-352 : 

The following compounds (n = 1, Q 1 = CH 3 . Q 2 = H) 
are obtained analogously to Example 250 from the 
corresponding aldehydes : 
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The following are examples of media containing at 
least one compound of the formula I: 
Example A 

A mixture comprising 
5 7% of p- ( trans-4-propylcyclohexyl)benzonitrile, 

5% of 4 - [ trans -4- ( trans-2 -pentenyl ) cyclohexyl ] tri- 
f luoromethoxybenzene , 
24% of p- ( trans-4-pentylcyclohexyl ) fluorobenzene, 
14 % of p- ( trans-4-heptylcyclohexyl ) fluorobenzene , 
10 . 15% of 2-[trans-4-(3 / 4-difluorophenyl)cyclohexyl]-5- 

bu ty 1- 1 , 3 -dioxane , 
18% of 2- [ trans -4 - ( p-f luorophenyl) cyclohexyl ]-5-ethyl- 
CJ1. 1,3-dioxane^, \and 

. 17% of 2-[ trans-4-^ 
..15 v ' 1 / 3 -diqxa^e' 

^.jSiK* ** ; .y ■-' s j ^.,h.as. v a, high:u.e-iexr;t^ .-• / - 

Si 



